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The typical cattle production system in Ghana is predominantly pasture-based. Cattle 
are grazed all year round on natural pastures with minimal feed supplementation. The 
animals kept in this production system often experience inadequate nutrition and 
fluctuating nutrient supply affecting their productivity.  There is presently limited 
information on the growth and reproductive performance of the Friesian x Sanga 
crossbred cattle (Plate 1) and factors influencing these performance traits. The growth 
and reproductive performance records of 150 Friesian x Sanga crossbred cattle, kept 
at the Animal Research Institute station in the Accra Plains of Ghana from April 1993 
to October 2009 were evaluated to determine the effect of parity of cow, season of 
calving and sex of calf on birth weight, weaning weight, growth rate, age at first 
calving and calving interval. The birth weight and weaning weights of the calves 
averaged 21.8 ± 0.5 kg and 94.2 ± 3.8 kg, respectively, and were not (P > 0.05) 
affected by sex of calf, parity of cow or season of calving. Parity of cow affected (P < 
0.05) weight of calf at 12 months. Calf weight at 12 and 18 months averaged 128.0 ± 
3.4 kg and 159.9 ± 4.5 kg, respectively.  Pre-weaning and post-weaning average daily 
gains were 0.33 ± 0.02 kg/day and 0.23 ± 0.03 kg/day, respectively, and were not 
significantly (P > 0.05) affected by sex of calf, parity of cow or season of calving. 
The mean age at first calving was 41.2 ± 1.2 months. Calving interval was prolonged 
averaging 441.6 ± 10.3 days and was significantly (P < 0.05) affected by parity of 
cow. Calving interval decreased with increasing parity of cow.  The age at first 
calving and calving interval were not (P > 0.05) affected by either sex of calf or 
season of calving. The growth and reproductive performance of the Friesian x Sanga 
crossbred cattle was less than optimum. Improving their nutrition could impact, 
positively, on their productivity through fast growth, increased milk yield and early 
resumption of ovarian cycles after calving. Thus, results from this study should guide 
the development of appropriate strategies for increased meat and milk production in 
Friesian x Sanga crossbred cattle.  
 











Livestock production is a major feature of Ghana’s agriculture and contributes largely 
towards meeting food needs, providing drought power, cash income and manure to 
maintain soil fertility and texture. In Ghana, cattle are mostly raised under the free-
range system where they are grazed extensively on communal natural pastures, 
normally with minimal feed supplementation and health care [1]. The animals are 
unable to meet their nutritional requirements especially in the dry season when feed is 
not only scarce but is of poor quality. They, therefore, lose weight and body condition 
during this period, which affects their growth and reproductive performance [2]. 
 
The common breeds of cattle found in Ghana are N’dama, West African Shorthorn, 
Sokoto Gudali and the Sanga. These are, inherently, slow maturing, low milk 
producers and have poor reproductive performance [3]. Thus, exotic dairy breeds of 
cattle such as the Holstein-Friesian were introduced into the country and used as 
purebreds to improve on the quality and quantity of milk production [4]. These 
projects were, however, not sustainable due to factors such as high environmental 
temperature, high humidity, inadequate nutrition and diseases (for example 
trypanosomiasis, dermatophilosis and heart water) which affected the performance of 
these exotic breeds. This led to the implementation of crossbreeding programmes 
involving the use of Holstein-Friesians with indigenous breeds including the Sanga 
and the West African Shorthorn to improve the adaptive value and productivity of 
these indigenous breeds.  
 
In 1989, the Animal Research Institute (ARI) of the Council for Scientific and 
Industrial Research of Ghana embarked on crossbreeding programme using the exotic 
Friesian and indigenous cattle to evolve a dual-purpose breed for use on the Accra 
plains in Ghana. Ten Sanga (a cross between a humped zebu and ahumpless cattle 
such as the West African Shorthorn or the N’dama) cows were mated with 
acclimatized Friesian bulls.  
 
In the subsequent years, Friesian semen was used for breeding. The F1 progeny were 
inter-mated to produce the Friesian x Sanga crossbred [Plate 1]. There is paucity of 
information on the growth and reproductive performance of the Friesian x Sanga 
crossbred and factors that influence these performance traits. An earlier study on the 
growth traits of Friesian x Sanga calves on the Accra plains did not evaluate the effect 
of parity of cow on body measurements, growth rate of calves and the reproductive 
performance of cows [5]. But such information is needed to facilitate the development 
of measures to improve the performance of the Friesian x Sanga crossbred for meat 
and milk production. Therefore, the main objective of this study was to assess the 
growth and reproductive performance of Friesian x Sanga crossbred cattle at the ARI 
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MATERIALS AND METHODS 
 
Location of study  
The study was conducted at the ARI Katamanso station located at Lat 05º 44' N and 
Long 00º 08' W in the Accra plains of Ghana. The area has a bimodal rainfall pattern 
with a major wet season occurring from April to July and a minor season from 
September to November while, the remaining months constitute the dry period. 
Annual rainfall and temperatures range between 600 mm and 1000 mm and 20°C and 
34°C, respectively.  
 
Management of animals 
 The Friesian x Sanga crossbred cattle were raised under agro-pastoral system to 
acclimatize them to the management practices on the Accra Plains. They were housed 
in open kraals and grazed from 05.00 hrs to 10.00 hrs and 13.00 hrs to 16.00 hrs daily 
on natural pastures. Panicum maximum, Sporobolus pyramidalis and Vertiveria 
fulvibarbis constitute the dominant grass species in the grazing area while, thickets 
(mainly browse species) with Griffonia simplicifolia, Baphia nitida and Milletia 
thoningii were present [6]. Water was provided twice daily; morning and afternoon. 
They were not given any supplementary feed. The animals were treated against ecto-
parasites mainly ticks, fleas and mange mites using a pour-on acaricide (Flumethrin 1 
% m/v) once a month during the dry season and fortnightly in the wet season. 
Treatment against endo-parasites was done using an anti-helminth, Albendazole 10 % 
once a month during the dry season and fortnightly in the wet season. They were 
treated against diseases as the need arose and vaccinated against Contagious Bovine 
Pleuropneumonia once a year. Cows and their calves were weighed monthly. 
 
Data collection 
Breeding records on 150 Friesian x Sanga crossbred cattle from the ARI Katamanso 
station were used. The records covered the period from April 1993 to October 2009. 
Parameters studied included calf birth weight, calf weaning weight at 7 months 
adjusted to 210 days, pre-weaning average daily gain (growth rate from birth to 7 
months), weight of calf at 12 months adjusted to 365 days, weight of calf at 18 
months adjusted 540 days, post-weaning average daily gain of calf (growth rate from 
7 to 12 months), and age at first calving and calving interval of cow. The effect of sex 
of calf (male or female), season of calving (major, minor and dry) and parity of cow 
on these parameters were also determined. Data from the records were edited. After 
editing there were birth records on 51 calves, 51 records on calves that survived up to 
weaning. These were used for analysis on pre-weaning average daily gains and 
weaning weight. There were 46 and 26 records available for analysis on body weight 
at 12 and 18 months, respectively. The post-weaning average daily gains from 
weaning to 12 months had 46 records. There were 45 records available for analysis of 
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Plate 1: Friesian x Sanga crossbred cow  
 
Statistical analysis 
The data were analysed using General Linear Model (GLM) procedure of the SAS 
[7]. Differences amongst means of a trait for different factors were analysed by 
PDIFF/SAS. The statistical model for the growth and reproductive traits was as 
follows: 
 
Yijkl = µ + Si + Cj + Pk + eijkl        
Where Yijkl = any of the growth and reproductive traits 
 µ = overall mean of trait 
  Si = effect of the ith sex   
 Cj = effect of jth season of calving 
 Pk = effect of kth parity of dam 
eijkl  = random error associated with each observation 
 
Monthly live weight values were regressed on corresponding ages to obtain growth 
rates. 
 
Pre-weaning growth rate up to 7 months was estimated as:   
 
                                                                        Weaning weight - Birth weight                           
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Post-weaning growth rate from weaning (7 months) to 12 months was estimated as: 
 
           Weight at 12 months - weaning weight   
               No. of days from weaning to that age  
 
Age at first calving was estimated as the difference between the day a calf was born 
and the day it first calved. Calving interval was estimated as the difference between 
the day a dam calves and its next calving. All the cows with parity beyond three were 




Birth weight, weaning weight and pre-weaning average daily gains 
Table 1 shows the effect of sex of calf, parity of cow and season of calving on birth 
weight, weaning weight at 7 months and pre-weaning average daily gains (from birth 
up to 7 months) of the Friesian x Sanga calves. The results indicated that, sex of calf, 
season of calving and parity of cow did not significantly (P > 0.05) affect any of the 
parameters measured. However, the overall mean birth weight, weaning weight and 
pre-weaning average daily gains were 21.8 + 0.5 kg, 94.2 + 3.8 kg and 0.33 + 0.02 kg, 
respectively.  
 
Weight of calf at 12 and 18 months, and post-weaning average daily gains  
The mean weight of calf at 12 months and 18 months were 128.0 ± 3.4 kg and 159.9 ± 
4.5 kg, respectively (Table 2).   Parity of cow had a significant (P < 0.05) effect on 
weight of calf at 12 months but not at 18 months. There was an increase in weight 
from the first to the fourth parity.  Sex of calf and season of calving did not have a 
significant (P > 0.05) effect on calf weight at 12 months or 18 months.  The average 
post-weaning daily weight gains of calf (7 to 12 months) was 0.23 ± 0.03 kg (Table 
2). This was not significantly (P> 0.05) affected by sex of calf, parity of cow or 
season of calving.   
 
Age at first calving and calving interval 
Table 3 shows the effect of sex of calf, parity of cow or season of calving on the age 
at first calving and calving interval of the Friesian x Sanga cows. The mean age at 
first calving was 41.2 ± 1.2 months. Sex of calf and season of calving did not affect 
(P>0.05) age at first calving. The mean calving interval was 441.6 ± 10.3 days (14.7 
months). Results show that, parity of cow had a significant (P < 0.05) effect on 
calving interval, which decreased with increasing parity of cow. However, sex of calf 




Birth weight, weaning weight and pre-weaning average daily gains 
In this study, the growth and reproductive performance of Friesian x Sanga crossbred 
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its growth and survivability [8]. The mean birth weight of 21.8 kg obtained in the 
present study was lower than the 26.9 kg reported for the breed at the Amrahia dairy 
farm in the Accra Plains [9]. The variation could be attributed to differences in system 
of management on the two farms. The crossbred cows on the Amrahia dairy farm 
were zero grazed with Panicum maximum and supplemented with a concentrate 
mixture based on maize, wheat bran, palm kernel cake and soybean meal, while those 
on the ARI Katamanso station were grazed on natural pasture alone. The limited 
availability and poor quality of forages for the grazing cows especially during the dry 
season may adversely influence their nutritional status, subsequently affecting the 
availability of nutrients for foetal development. This is because birth weight is a 
consequence of the net supply of nutrients reaching the foetus, which is influenced by 
factors including maternal nutrition, parity of the dam, litter size and foetal and 
maternal genotype [10, 11]. 
 
Also, nutrition of cows especially in the last trimester of pregnancy is known to affect 
birth weight [12]. The mean birth weight recorded in this study was lower than the 
31.0 kg reported for Holstein-Friesian calves on the Accra Plains [13]. It was, 
however, slightly higher than the 19.2 kg reported for Sanga calves in the same 
ecozone [5]. This might be due to differences in maternal genotype, the Holstein-
Friesian being a heavier breed than the Sanga.  The male calves were 5.3% heavier at 
birth than their female counterparts. This could be attributed to the greater rate of 
skeletal growth in utero of male calves compared to female calves [14].  
 
The recorded average weaning weight of 94.2 kg was higher than 80.1 kg obtained for 
Friesian x Sanga crossbred calves on the same station [5]. The observed slight 
increase in weaning weight of calf with parity may be attributed to increasing 
mothering ability, especially increased milk production as parity increased because 
older cows are better milkers [15]. It has been reported that maternal abilities of cows 
mostly affect the weaning weights of their calves through the milk they produce [16].   
 
The pre-weaning  (from birth to 7 months) average daily gain of 0.33 kg recorded for 
calves in this study was higher than the value 0.26 ± 0.07 kg reported for the breed on 
the same station [5].  It was, however, lower than the 0.62 kg/day and 0.57 kg/day 
reported for Friesian calves in the Accra Plains and the humid forest zone in Ghana 
[13, 17]. The differences may be genetic. The Friesian is a heavy dairy breed with fast 
growth rate compared with the Sanga, which is a lighter breed with slow growth rate. 
Calves resulting from mating these two breeds would tend to have lower growth rate 
than the pure-bred Holstein-Friesian.  
 
Weight of calf at 12 and 18 months, and post-weaning average daily gains 
The average post-weaning (7-12 months) daily gain of calf was 0.23 ± 0.03 kg and 
was  comparable to the value of 0.21 ± 0.03 kg/day obtained by Sottie et al. [5]. The 
post-weaning average daily gain recorded in the present study was lower than the pre-
weaning average daily gain (0.33 + 0.02 kg; from birth to 12 months). This might be 
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Maternal influence diminishes after weaning. From there on, growth of the calf 
depends highly on the interactions between its genotype and the surrounding 
environment, especially nutrition and health [18].  
 
Age at first calving and calving interval 
Reproduction plays a major role in the productive efficiency in cattle. The productive 
life of a cow is an indication of her utility and is influenced by factors including age at 
first calving and calving interval [19]. The mean age at first calving was delayed, 41.2 
± 1.2 months.  Nutritional stress, both seasonally and in the long term leading to 
massive fluctuations in weight and overall slow growth rates could have delayed the 
age at first calving in these animals. Nutrition is known to determine pre-pubertal 
growth rates, reproductive organ development, and onset of puberty and subsequent 
fertility in cattle.  
 
The mean age at first calving compared favourably with the 42.8 months obtained for 
Africander; a Sanga breed in Mozambique [20].  It was, however, higher than the 33.5 
months reported for the Friesian x Sahiwal crossbred in Pakistan [21].    
 
Maintaining yearly calving intervals is essential for profitability of beef and dairy 
enterprises [22]. The main determinant of calving intervals is the post-partum 
anoestrous interval which is the period after calving before normal ovarian cycles are 
re-established [23].  The duration of post-partum anoestrus is influenced by a number 
of factors including nutritional status, suckling, periparturient disease (Ketosis, 
mastitis, retained placenta, metritis), season of calving, breed, and age or parity of 
cow [24, 25]. To achieve a calving interval of 365 days (12 months), a postpartum 
cow has to resume ovulation and oestrus, be inseminated, and conceive within 85 
days of calving [26]. The calving interval of 441.6 days recorded in this study was 
prolonged compared to the 365 to 420 days period considered acceptable for tropical 
cattle [27]. Cows in the present study grazed mainly on natural pastures and were not 
supplemented with either crop residues, agro-industrial by-products or energy or 
protein concentrates. During the dry season, the limited pasture available on the Accra 
plains is of poor quality, protein levels are low and the grasses become fibrous and 
highly lignified affecting their digestibility. Thus, the nutrition of cows might be 
inadequate during periods when feed resources are scarce and of poor quality. This 
might have, adversely, affected the synthesis and secretion of hormones responsible 
for ovarian follicular development and function leading to extended calving intervals 
in these cows [28, 29]. The inadequate intake of nutrients relative to metabolic 
demands have been reported to contribute to prolonged post-partum anoestrus in 
tropical cows depending on natural forages for most or all of their feed requirements 
[30]. Poor nutritional status in cows reduces concentrations of luteinising hormone 
(LH), insulin-like growth factor-1 and oestradiol in the plasma, resulting in delay in 
occurrence or decrease in the magnitude of the ovulatory surge of LH induced by 
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The mean calving interval obtained in this study was, however, lower than the 510. 3 
days reported for the same breed on the Amrahia dairy farm where artificial 
insemination was being practiced [9]. The interval from calving to conception (“days 
open”) was prolonged in the cows on that farm and this may have contributed to the 
extended calving interval.  Parity of dam influenced calving interval, with 
primiparous cows having the longest calving interval in the present study. This could 
be attributed to the fact that these first-time calvers were still growing and might have 
competed severely with the foetuses they carry, for available nutrients for their 
growth and maintenance during pregnancy. This could, adversely, influence foetal 
growth and development during gestation, thus extending the calving interval. First 
parity Friesian-Sahiwal crossbred cows have also been observed to have prolonged 
calving intervals than older cows as a result of prolonged post-partum anoestrous 




The growth and reproductive performance of Friesian x Sanga crossbred cattle in the 
present study was less than optimum, and characterized by low birth weight, slow 
growth rate, and prolonged age at first calving and calving interval. Focusing on 
environmental factors, especially improving the nutrition of the animals and also 
ameliorating the unfavorable effects of heat stress could enhance productivity in the 
Friesian x Sanga crossbred.  For example, the diets of these grazing cattle could be 
supplemented with energy and/or protein concentrates that would increase the energy 
and/or protein supply to these animals for improved performance. Also, grazing the 
cattle during periods in the day when environmental temperatures are not too high 
especially early in the morning and late evening should reduce heat stress and 
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Table 1: Sex, parity and season of calving effects on pre-weaning growth traits 

































21.8 ± 0.5 
 












Sex       




 92.2  ± 5.5 
 
23 0.32 ± 0.03 
    Female 27 21.3 ± 0.8 27 
 
100.3 ± 5.5 27 0.36 ± 0.02 
 
Parity 
      
   1 17 20.5 ± 0.9 17 
 
 86.9 ± 6.4 16 0.30 ± 0.03 
   2 10 22.6 ± 1.2 10 
 
 87.2 ± 8.6 10 0.30 ± 0.04 
   3 11 21.2 ± 1.1 11 
 
114.9 ± 8.2 11 0.42 ± 0.04 
   4 13 23.1 ± 1.0 13 
 
  95.9  ± 7.4 13 0.34 ± 0.03 
Season of  calving     
Major 21 21.4 ± 0.8 21 
 





21.1 ± 1.1 
 
12 
         
105.8 ± 8.03 
 
11 0.39 ± 0.04 
 
Dry 18 23.1 ± 0.9 
 
18   90.5 ± 6.26 18 
 
0.31 ± 0.03 
 
       
 
N= number of records 
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Table 2: Sex, parity and season of calving effects on post-weaning growth traits 
of Friesian x Sanga calves (Least squares means ± standard error) 




Weight at 12             





Weight at 18     




growth rate  
(kg/day) 









0.23 ± 0.03 
 
Sex  
    Male 20 126.3 ± 5.2 
 
24 151.4 ± 13.0 
 
19 0.23 ± 0.04 
    Female 28 135.5 ± 4.6 27 164.3 ± 8.4 27 0.21 ± 0.03 
       
       
Parity       
   1 17 122.2 ± 5.5a 17 157.4 ± 9.6 16 0.22 ± 0.04 
 
   2 9 135.2 ±7.8ab 10 148.3 ± 13.4 9 0.25 ± 0.05 
 
   3 10 125.0 ±7.1ab 11 162.4 ± 13.8 9 0.20 ± 0.05 
 
   4 12 141.2 ± 6.6b 13 163.3 ± 11.7 12 0.24 ± 0.04 
       
       
Season of calving     
Major 22 120.8 ± 4.8 21 
 





145.7 ± 7.1 12 154.0 ± 23.6 1 0.23 ± 0.04 
 
Dry 15 126.1 ± 6.0 18 170.7 ± 7.4 5 0.26 ± 0.04 
 
Means in the same column with  different superscripts (a,b) are significantly different 
(P<0.05) 
N= number of records 
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Table 3:  Age at first calving and calving interval of Friesian x Sanga cows (Least Squares 





Age at first calving         
(months) 














41.2 ± 1.2 
                
167 
 
441.6 ± 10.3 
 
Sex     
    Male 23 37.8 ± 2.3  78 449.0 ± 15.1 
 
    Female 22 40.7 ± 2.3  89 415.1 ± 14.5 
     
     
Parity     
   1               -          - 70 485.9 ± 16.0a 
 
   2               -          - 42 436.2 ±19.9ab 
 
   3               -           - 24 396.6 ± 26.3b 
 
   4 
    
              -  
 
         - 18 
 
409.6 ± 23.1b 
 
     
     
Season of  calving     








39.5 ± 7.1 
 





429.4 ± 20.5  
 
461.6 ± 18.3 
 
Means in the same column with  different superscripts (a,b) are significantly different (P<0.05) 
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